We report that a Jupiter-mass planet, WASP-7b, transits the V = 9.5 star HD 197286 every 4.95 d. This is the brightest discovery from the WASP-South transit survey and the brightest transiting-exoplanet system in the Southern hemisphere. WASP-7b is among the densest of the known Jupiter-mass planets, suggesting that it has a massive core. The planet mass is 0.96 
Introduction
Transiting exoplanets are valuable discoveries since they offer the most opportunities for parametrization and study. The WASP project (Pollacco et al. 2006 ) is one of a number of wide-area surveys, along with HAT (Bakos et al. 2002) , TrES (O'Donovan et al. 2006) and XO (McCullough et al. 2005) , all aimed at finding exoplanets transiting relatively bright stars, where they are easiest to observe. A prime aim is to fill out diagrams such as the exoplanet massradius plot, which has the potential to be a diagnostic tool for exoplanets comparable to the Hertzsprung-Russell diagram for stars.
WASP is the only one of the above surveys operating in both hemispheres. We report here on WASP-7 (= HD 197286), a new discovery from WASP-South that, at magnitude 9.5, is the brightest transiting-exoplanet system in the Southern hemisphere, being three magnitudes brighter than the brightest previously announced, WASP-4 (Wilson et al. 2008 ) and WASP-5 (Anderson et al. 2008) . WASP-7b is also among the densest known Jupiter-mass exoplanets, extending the populated region of the mass-radius plot.
Observations
The WASP-South survey is described in Pollacco et al. (2006) and Wilson et al. (2008) , while a discussion The WASP-South lightcurves revealed dips with a depth of 0.007 magnitudes recurring with a 4.95-d period (Fig. 1) We used a line-bisector analysis to look for asymmetries in the spectral line profiles, as could be caused by contamination from an unresolved eclipsing binary (Queloz et al. 2001) . Such a binary would produce bisector spans that vary in phase with the photometric period with an amplitude comparable to the radial-velocity amplitude. This is not seen in our data, supporting the conclusion that the radial-velocity variations are caused by a planet.
WASP-7 (HD 197286) parameters
The CORALIE spectra, when co-added, give a signal-to-noise ratio of ∼ 50 in 0.01Å bins, which We analysed the spectra using the uclsyn package and atlas9 models, without convective overshooting (Castelli et al. 1997) , leading to the parameters in Table 2 . The effective temperature (T eff ) comes from an analysis of the Hα line while the surface gravity (log g) comes from the Na i D and Mg i b lines. An estimate of the microturbulence (ξ t ) comes from several clean and unblended Fe i and Fe ii lines, while the ionization balance between Fe i and Fe ii was used as an additional diagnostic of T eff and log g.
In addition to the spectral analysis, we have also used TYCHO, DENIS and 2MASS magnitudes to estimate the effective temperature using the Infrared Flux Method (Blackwell & Shallis 1977) . This gives T eff = 6370 ± 150 K, which is in close agreement with that obtained from the spectroscopic analysis. These results are consistent with the F5V spectral type determined by Houk (1982) .
The rotation rate of WASP-7 is v sin i = 17 ± 2 km s −1 . This is in line with expectations for an F5V star (Gray 1992 We have investigated whether the star might be chromospherically active, however there is no sign of Ca H+K line emission in the CORALIE spectra. We have also looked for variability in the WASP data at the predicted rotation period of 3.7 ± 0.5 d, but find no such variability with an upper limit of 0.02 mag.
The Li i 6708Å line is not detected in the CORALIE spectra (EW ≪ 1mÅ, allowing us to derive an upper-limit on the lithium abundance of log n(Li/H) + 12 ≪ 1.0). However, the T eff of this star implies that it is in the lithium gap (Böhm-Vitense 2004) and thus the lithium line does not provide an age constraint.
Planetary parameters
The CORALIE radial-velocity measurements were combined with the WASP-South photometry in a simultaneous Markov-chain MonteCarlo (MCMC) analysis to find the parameters of the WASP-7 system. This process is described in detail in Collier Cameron et al. (2007b) and Pollacco et al. (2007) . The optimal MCMC parameters are listed in Table 3 . An initial run found an eccentricity, e < 0.17, and we then adopted e = 0 for the solution presented here. In order to balance the weights of the photometry and radial velocities in the MCMC analysis we added a systematic error of 20 m s −1 to the radial velocities (as might arise, for example, from stellar activity) to reconcile χ 2 with the number of degrees of freedom.
WASP-7b is among the densest of the Jupitermass planets (Fig. 3) , which suggests that it has a large core. The calculations presented by Fortney, Marley & Barnes (2007) suggest a core mass of ≈ 100 Earth masses, or ≈ 0.3 of the planet, with some dependence on the planetary age. Overall, WASP-7b adds to the finding that Hot Jupiters show a wide disparity in densities, from the denser WASP-5b (Anderson et al. 2008 ) and WASP-7b to the bloated TrES-4 (Mandushev et al. 2007 ) and WASP-12b (Hebb et al. 2008 ).
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